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GENTLEMEN,-I have taken up this question to-day for
two reasons. The first is that in my opinion it is the most
important question in the treatment of acute inflammation
of the appendix that still remains unsettled. Everyone who
has seen a large number of cases agrees now that the sooner
an appendix which may be on the verge of giving way or of
becoming gangrenous is removed the better it is for the

patient. Everyone, too, agrees that, in the later stages of
the disease, when the acute attack is subsiding and the con-
dition of the patient improving iu every respect it is
advisable and safe to wait. But everyone does not agree
as to what should be done in the intermediate stage of an
acute attack, when the patient is seen by the surgeon for the
first time between the third and the sixth day after the
onset of the acute symptoms, at a time when the septic
inflammation has already spread widely into the general
peritoneal cavity, and there is no indication whether
it is going to stop or to spread more and more widely.
These are the cases that furnish the highest rate of

mortality after operation, a rate so high that some have
advocated not operating upon them at all, and this is one
reason why I wish to deal with them to-day. My other
reason is that we have had of late an unprecedented series of
acute cases, even for the London Hospital, and that a large
proportion of them have reached this stage before they
applied for admission.
Of course, the stage of which I am speaking is not marked

off by any definite symptoms from that which precedes or
that which follows it. In an attack which is fairly acute it
extends, roughly speaking, from the end of the second day
to the sixth or seventh, but it is influenced by many things.
In children, for instance, it begins much earlier than it does in
adults. It may begin in them within the first few hours. Then
it is influenced, perhaps more than you would think, by the
anatomical position of the appendix, whether, for example,
it lies behind and to the outer side of the cascum and colon,
or hangs free in the peritoneal cavity ; and, of course, it is
influenced by the intensity of the inflammation and the viru-
lence of the organisms that are causing it. Exact definition,
therefore, is out of the question, but, roughly speaking, the
third to the sixth day may be looked upon as its limits. A

very large proportion of the acute cases that come to the
hospital are seen by the surgeon for the first time after they
have already entered upon this stage, and I am sorry to say
not a few of those which occur in private.
No matter what the actual number of hours may be, the

clinical symptoms are usually so definite that there is no

difficulty in recognising this stage when it is reached. The
attitude and the aspect are characteristic. The patient lies
upon the back with the knees drawn up. The eyes are
ringed with black circles. The cheeks are sunken. The
lips are dry and the tongue, unless there has been recent
vomiting, is dry and already brown. The respiration is

entirely costal. The whole abdomen is distended, hard,
rigid, and motionless. The muscles are too tense and the
walls too sensitive for you to be able to distinguish anything
by pressure; but on light percussion the note is distinctly
flatter in the right iliac region than it is elsewhere. The
pulse is quick and rapid, usually over 100 to the minute.
Exceptionally, in two or three instances, I have found it
quite slow and fairly soft. The temperature is raised two or
three degrees. Rectal examination, which should never be
neglected, reveals a certain degree of fulness and tenderness,

especially upon the right side. In many instances the rectal

temperature is one or even two degrees higher than it is in,
the mouth, so high that the difference can be appreciated
even without a thermometer.

Such, gentlemen, leaving out all detail, is in brief the

description of the condition of the patient. It means, of
course, as is patent to you all, septic peritonitis spreading
from the right iliac fossa and becoming generalised. The

appendix, the source of all the trouble, is either gangrenous,
or has given way, allowing the liquid contents of the bowel,
with perhaps a fascal concretion, to escape into the surround-
ing tissue. The actual position which it occupies, and the
route along which the inflammation is extending, are not
known, but occasionally there is an indication of some value.
An exceptionally tender spot, for instance, in the lumbar

region, just over the crest of the ilium, means that the
cellular tissue behind the colon is involved, and that the
inflammation is tracking upwards along the posterior
abdominal wall. If there is great tenderness on rectal
examination, especially if it is high up, or more marked upon
the right side than the left ; or if there is pain on emptying
the bladder with, at the same time, increased frequency of
micturition, it is probable that the appendix is lying on, or
over, the brim of the pelvis. If, as in many of these cases,
the attack is very acute and sudden, and the whole abdomen
becomes involved almost at the same time, probably the
appendix is lying on the inner side of the caecum and has
ruptured into the general peritoneal cavity ; and this is
rendered more likely if the left side of the abdomen rapidly
becomes as tender and painful as the right. But at the best
all of these are only probabilities. If there is an operation
they indicate to some extent where and how drainage is to be
carried out. They help but little in determining whether an
operation should be performed or not, and that is the point
to which I wish to direct your attention to-day.

It is admitted by everyone, no matter what views he holds
as to the desirability of early operation or otherwise, that
operation at this stage is a very grave undertaking. The

mortality is far higher than when the appendix is removed at
the beginning of an attack or after the acute symptoms have
subsided. But I ask you to consider with me for a moment
what are the chances of recovery that the patient has supposing
no operation is performed. The inflammation so far has been

advancing by leaps and bounds. It began in the appendix.
It has spread through its walls into the tissues around. Now
it has reached the general peritoneal cavity. Part of this is
already involved, What is the likelihood of the inflammation
stopping now ? What is there to make it stop ? 7 That it does
sometimes stop there is no doubt. Every now and then you
meet with a case, very rarely a first attack, in which owing
to the fortunate presence of adhesions, or for some other
reason which we do not know and cannot be aware of before-
hand, the invasion is checked before it has spread too far,
and the effusion becomes circumscribed. But, given the
actual patient before you, you cannot calculate on pro-
babilities of this kind, or treat him by percentages. If you
are going to leave him without operating, you must make
sure beyond the possibility of doubt that the invasion has been
checked ; and the only thing that enables you to do this is
definite proof that all the important symptoms are subsiding.
The pulse-rate must be falling ; the distension growing less ;
the pain and tenderness abating ; the temperature dropping ;
the tongue growing moist ; and, perhaps more than all, the
general aspect of the patient improving. You must not

place any reliance on what you are told by the patient. In
what is sometimes called, because of its deceptive
character, the quiet interval, it is not uncommon for
the patient and even for the patient’s friends to imagine
that there is some improvement, when all the time
the apparent abatement of the symptoms is merely the
result of the poisoning of the patient’s nervous system
blunting all his senses. You must be on your guard against
this, and you must not pay any attention to what is told
you in the face of the evidence of one single objective
sign. Nothing short of a general all-round improvement
justifies delay. It is not enough that the symptoms are re-
maining stationary or that most of them are showing signs
of improvement. They must all be improving. If there is
one single one about which you are in doubt, one single one
that is not definitely better than it was a few hours before,
the attack is not subsiding ; the danger is increasing and you
are not justified in waiting.
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I have the less hesitation in speaking to you so positively
on this point because I am convinced that the rate of mor-
tality after operations performed during this stage is far

higher than it need be. The reason is simply that too much
is attempted. The object in operating is not to get rid of
the poison by a process of mechanical removal. That is

impossible, if you think for a moment of what the peri-
toneum is, and nothing but harm can result from trying. The
object is to place the injured tissues in such a position that
they may be able of themselves to take all the steps that are
required for their protection as rapidly and as easily as they
can. This is all that can be done. Attempting to do more
is only likely to inflict a greater injury. Picture to your-
selves for a moment what is happening. A virulent poison,
set free in one special corner of the peritoneal cavity, is

overcoming all opposition and spreading wider and wider
along the line of least resistance. It cannot of itself escape
through the abdominal wall. There is no chance of its doing
this for many days to come. It cannot escape by the bowel.
Its easiest route is either through the planes of cellular tissue
or in the interstices between the coils of bowel, and here it
can spread, and does spread, with the greatest ease. Mean-
while the surrounding structures are making every effort to
check its further progress. The walls of the abdomen and
the intestines remain absolutely quiet so as not to distribute
the poisonous fluid more widely by their movements. The
amount of blood flowing through the part is enormously
increased. The peritoneum keeps on pouring out lymph to
act as a barrier and check the advances of the micro-

organisms. Vast changes, of which we do not yet know the
full significance, are taking place in the blood and lymph.
Unless the case is one of those fulminating ones in which
the nervous system is overpowered from the first by the

toxaemia, so that it can do no more, everything that is
possible is being done by the blood and the tissues to check
the spreading of the poison, to stop its absorption, and to
get rid of that which has already entered into the circulation.
The problem is how to help them in this. Saline fluid

may be injected into the subcutaneous tissue or into the
rectum. It dilutes the poison already absorbed and helps
the kidneys to excrete it, and there is reason to believe that
in sufficient quantity it may be able to reverse the pressure
and check further absorption from the surface of the peri-
toneum. Nucleinic acid may be injected subcutaneously.
Adrenalin may be given to raise the blood pressure. The
bowels may be cleared out as soon as possible. If the nature
of the infecting organism is known the corresponding serum
may be injected. Even if it is not known I cannot help
thinking that I have seen distinct improvement follow the
somewhat haphazard administration of antistreptococcie
serum. But none of these things will cure the patient so
long as the poison is allowed to keep on spreading from
its primary focus. Unless this is stopped, and stopped
effectually, nothing else is of any avail.
The first thing to do is to lay this focus open from one end

to the other so that there may be the freest possible exit
through which the poison can escape. Until this is done

nothing else is of any use. The spot from which the poison
is spreading has to be laid bare in its whole length and
breadth, so that it shall be easier for the septic fluid to
escape outwards than to spread further inwards into the
peritoneal cavity. The direction of the pressure has to be
reversed. A free incision must be made through the
abdominal wall. If there is one spot more tense or more
tender than the rest the incision should run through that.
Valuable information can sometimes be obtained about this,
when the patient is being placed under ansesthesia, by
watching for the spot from which the tenderness and rigidity
are the last to disappear. If there is no localising sign of
any kind the incision should run parallel to the crest of the
ilium through a point one-third of the distance of the
anterior superior spine from the umbilicus. But the
essential feature is that the incision should be long and
free through everything until the fluid pours out. There
must be no muscle splitting. The possibility of hernia
afterwards is a mere detail in cases such as these. All
the structures of the abdominal wall must be divided evenly.
Then the finger should be very gently passed inwards
in three directions successively : on the outer side of
the colon, back to the abdominal wall ; in front of the colon,
to its inner side; and down into the pelvis. If there is much
fluid to escape drains should be inserted in each of these

directions. I prefer a tube for the outer side of the colon,
passed right through the abdomen over the crest of the
ilium, and gauze drains for the other two. But if the patient
is a woman and the pelvis is involved, a tube passed through
the vagina into Douglas’s pouch answers better.
That is all. The intestines should not be allowed to escape.

No search should be made for the appendix. If it presents
in the wound, or you can get down to it at once, it should, of
course, be removed. This is always a source of satisfaction,
as it shows the source of all the mischief has been reached;
but nothing but harm results from a prolonged search for the
appendix at this stage. It can be dealt with later, when the
patient has quite recovered. No attempt should be made to
cleanse or wash out the peritoneal cavity. Everything-
exposure to the air, even contact with warm normal salt solu-
tion-acts injuriously upon the peritoneal lining when it is
healthy, and is simply destruction to it when it is inflamed.
There is no possibility of getting rid of the poison by any
system of washing. The attempt only distributes it over a
wider area, carries the infection into regions which had
hitherto escaped, and does infinite harm. You have no need
to feel the pulse. You have only to look at the patient’s face
while it is being done to appreciate the effect that the
so-called cleansing of the peritoneal cavity has upon the
chance of recovery. And no attempt must be made to secure
early union of the wound in the abdominal wall. The
opening should be lightly packed with gauze and silkworm-
gut sutures tied across it so as to prevent any of the bowel
prolapsing if vomiting should set in. Later, when the neces-
sity for such free drainage is passed and the gauze is re-
moved, the same sutures may be used to draw the margins of
the wound more closely together.

One great merit of operating in this way is that the whole
proceeding, if everything is got ready beforehand, need not
take more than a few minutes. Then the patient should be
placed in bed, lying upon his right side, with the shoulder
raised and the knees drawn up, and saline infusion, if it has
not already been started, begun at once. The length of time
the tubes should be left depends upon the amount of dis-
charge that comes away; but gauze drains are of no use as
drains after the first 24 hours. They should be removed at
the end of this time, and a mere wisp of gauze introduced
into the wound, to prevent its walls collapsing together and
blocking the exit. It is quite true that in cases treated in
this way secondary abscesses may form a few days later
from foci of infection that have been left among the loops
of intestine ; but these are merely local collections of pus,
and there is no fear tht’n of general peritonitis setting in ;
and it is quite true that later the appendix may have to be
removed and another operation performed ; but remote

consequences of this kind do not merit consideration when

septic peritonitis has already broken out and is rapidly
becoming general.

THE ELECTRICAL REACTIONS OF
BACTERIA APPLIED TO THE DETEC-

TION OF TUBERCLE BACILLI
IN URINE BY MEANS OF

A CURRENT.1
BY CHARLES RUSS, M.B.LOND.

PART I.
Cohn and Mendelsohn, amongst other experimenters,

submitted pathogenic bacteria to the action of the electric
current to determine its germicidal value. Currents of
various strengths were passed through cultures and for
different periods; when failure to grow in subculture was
observed the lethal dose had been found, though it was
deemed difficult to decide whether the organisms were killed
by the current as such or by exposure to noxious gases-
e.g., chlorine liberated from the electrified substances. The
object of my experiments is not lethal ; the considerations
which led to their performance were as follows. If patho-
genic bacteria are susceptible to electric currents traversing
fluids in which they are present, and such susceptibility be
shown by movement to one electrode, then the electric

1 A paper embodying the main features of this work was read beforethe Royal Society on June 24th, 1909.


